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Table A-1a.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Mowitch (Marsh Area at the Mouth of Mowitch)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 10              80 8                 Salicornia virginica, Cotula coronopifolia
MB 1                50 1                 Eleocharis sp.
MC 6                25 2                 Cotula coronopifolia
MD 1                30 0                 Eleocharis sp.
ME 4                80 3                 Cotula coronopifolia
MF 50              75 38               Eleocharis sp.
MG 105            30 32               Cotula coronopifolia
MH 28              60 17               Eleocharis sp.
MI 32              35 11               Eleocharis sp.
MJ 7                80 6                 Eleocharis sp.
MK 4                75 3                 Eleocharis sp.
ML point 90 1                 Eleocharis sp.
MM point 90 1                 Eleocharis sp.
MN 13              25 3                 Eleocharis sp.
MO point 90 1                 Eleocharis sp.
MP 50              50 25               Distichlis spicata, Atriplex patula
MQ 42              30 13               Atriplex patula
MR 29              25 7                 unknown herb
MS 25              85 21               Jaumea carnosa
MT 83              75 62               unknown herb
MU 15              25 4                 Atriplex patula
MV 351            30 105             Cotula coronopifolia, Eleocharis sp.
MW 97              25 24               Cotula coronopifolia, Atriplex patula
MX 18              30 5                 Eleocharis sp.
MY 83              25 21               Salicornia virginica, Atriplex patula
MZ 115            60 69               Cotula coronopifolia, Atriplex patula, Eleocharis sp.

Total (sq. ft.) 1,169         482             
Total (acres) 0.03 0.01
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Table A-1b.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Mowitch (North Lobe Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 248            40 99               Salicornia virginica, Atriplex patula
MB 680            90 612             Distichlis spicata
MC 336            80 269             Plantage maritima, Triglochin maritima
MD 683            80 546             Triglochin maritima
ME 165            50 83               Triglochin maritima, Cotula coronopifolia
MF 201            60 121             Cotula coronopifolia
MG 110            40 44               Cotula coronopifolia
MH 92              80 74               Triglochin maritima
MI 235            50 118             Atriplex patula, Plantago maritima
MJ 167            35 58               Triglochin maritima, unknown sedge
MK 178            45 80               unknown herb
ML 104            25 26               Cotula coronopifolia
MM 43              25 11               Cotula coronopifolia
MN 176            30 53               Cotula coronopifolia
MO 34              80 27               Eleocharis sp.
MP point 80 1                 Eleocharis sp.
MQ point 30 1                 Eleocharis sp.
MR 7                90 6                 Eleocharis sp.
MS 1                30 0                 Eleocharis sp.
MT 40              50 20               Eleocharis sp.
MU point 80 1                 Atriplex patula
MV 1,637         70 1,146          Cotula coronopifolia, Eleocharis sp.
MW 556            70 389             Eleocharis sp.
MX 334            40 134             Eleocharis sp.
MY 126            70 88               Atriplex patula, Aster douglasii
MZ 486            65 316             Cotula coronopifolia

Total (sq. ft.) 6,639         4,322          
Total (acres) 0.15           0.10            
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Table A-1c.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Mowitch (Center Lobe Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 13              80 10               Eleocharis sp.
MB 2,740         60 1,644          Cotula coronopifolia, Eleocharis sp.
MC 631            90 568             Triglochin maritima, Cotula coronopifolia, Salicornia virginica
MD 335            90 302             Salicornia virginica, Cotula coronopifolia, Eleocharis  sp.
ME 542            90 488             Salicornia virginica, Plantago maritima
MF 884            95 840             Carex lyngbyei, Distichlis spicata, Plantage maritima
MG 242            80 194             Distichlis spicata, Atriplex patula
MH 60              50 30               Eleocharis sp.
MI 4                30 1                 Eleocharis sp.
MJ 4                75 3                 Eleocharis sp.
MK 172            25 43               Eleocharis sp.
ML 21              50 11               Eleocharis sp.
MM 144            65 94               Eleocharis sp.
MN 51              75 38               Cotula coronopifolia, unknown herb
MO 464            40 186             Eleocharis sp.
MP point 40 1                 Eleocharis sp.
MQ 3                30 1                 Eleocharis sp.
MR 83              80 66               Triglochin maritima, Cotula coronopifolia, Eleocharis sp.
MS 248            30 74               Cotula coronopifolia, Eleocharis sp.
MT 162            40 65               Cotula coronopifolia, Eleocharis sp.
MU 327            20 65               Eleocharis sp.
MV 205            50 103             Eleocharis sp.
MW 58              50 29               Eleocharis sp.
MX 380            40 152             Eleocharis sp.
MY 150            80 120             Carex lyngbyei, Cotula coronopifolia, Eleocharis sp., unknown herb
MZ 30              45 14               Eleocharis sp.

Total (sq. ft.) 7,953         5,140          
Total (acres) 0.18           0.12            
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Table A-1d.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Mowitch (South Lobe Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 260            85 221             Eleocharis sp.
MB 464            75 348             Eleocharis sp.
MC 101            30 30               Eleocharis sp.
MD 628            90 565             Carex lyngbyei
ME 15              50 8                 Eleocharis sp.
MF 213            75 160             Distichlis spicata, Atriplex patula
MG 1,621         65 1,054          Cotula coronopifolia
MH point 25 1                 Eleocharis sp.
MI 149            30 45               Eleocharis sp.
MJ 19              25 5                 Eleocharis sp.
MK 26              40 10               Eleocharis sp.
ML 27              65 18               unknown herb
MM 69              50 35               Cotula coronopifolia, Eleocharis sp.
MN 71              80 57               Salicornia virginica, Atriplex patula, unknown succulent
MO 137            65 89               Triglochin maritima, Carex lyngbyei, unknown succulent
MP 161            75 121             Cotula coronopifolia, Eleocharis sp.
MQ 3                30 1                 Eleocharis sp.
MR 182            65 118             Eleocharis sp.
MS 167            85 142             Triglochin maritima, Eleocharis sp.
MT 966            60 580             Cotula coronopifolia, Eleocharis sp., unknown succulent
MU 167            40 67               Eleocharis sp.
MV 192            65 125             Plantago maritima, Triglochin maritima, Eleocharis sp., unknown succulent
MW 21              25 5                 Eleocharis sp.
MX 82              20 16               Eleocharis sp.
MY 55              50 28               Eleocharis sp.
MZ 195            60 117             Eleocharis sp.

Total (sq. ft.) 5,991         3,963          
Total (acres) 0.14           0.09            
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Table A-1e.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Mowitch (South End Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 85              80 68               Atriplex patula, Aster douglasii
MB 563            60 338             Cotula coronopifolia
MC 1,147         85 975             Plantago maritima
MD 148            90 133             Typha angustifolia, Juncus balticus, Carex lyngbyei
ME 646            85 549             Plantago maritima
MF 56              70 39               Distichlis spicata
MG 306            70 214             Cotula coronopifolia, Eleocharis sp.
MH 147            70 103             Eleocharis sp.

Total (sq. ft.) 3,098         2,419          
Total (acres) 0.07           0.06            

Total Year 3 Vegetated Marsh Area:
(sq.ft.) 16,327        
(acres) 0.37            

For comparison:
Total Year 1 Vegetated Marsh Area:

(sq.ft.) 3,436          
(acres) 0.08            
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Table A-1f.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Mowitch (Riparian Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

RA 116            100 116             Alnus rubra
RB 482            95 458             Alnus rubra, Cornus stolonifera, Lotus corniculatus
RC 1,254         100 1,254          Alnus rubra, Lotus corniculatus
RD 1,754         55 965             Lotus corniculatus
RE 293            100 293             Salix hookeriana, Achillea millefolium
RF 1,401         80 1,121          Lupinus sp., Lotus corniculatus, Achillea millefolium
RG 4,791         95 4,551          Lotus corniculatus, Aster douglasii, Achillea millefolium
RH 316            100 316             Lotus corniculatus, Achillea millefolium, Alnus rubra, Rubus discolor
RI 151            100 151             Alnus rubra, Lotus corniculatus, Achillea millefolium, Rubus discolor
RJ 165            100 165             Cornus stolonifera, Salix hookeriana, Achillea millefolium, Melilotus alba
RK 1,987         90 1,788          Lupinus sp., Lotus corniculatus, Achillea millefolium, Daucus carota, unknown herb
RL 2,969         75 2,227          Lotus corniculatus, Alnus rubra
RM 1,768         95 1,680          Lotus corniculatus,Achillea millefolium, Alnus rubra, Lupinus albicaulis
RN 1,940         95 1,843          Aster douglasii, Lotus corniculatus, Daucus carota, Melilotus alba
RO 422            98 414             Lotus corniculatus, Achillea millefolium, Distichlis spicata
RP 470            80 376             Lotus corniculatus, Melilotus alba, Lepidium latifolium
RQ 1,049         80 839             Lotus corniculatus, melilotus alba
RR 306            90 275             Alnus rubra, Lotus corniculatus
RS 144            95 137             Alnus rubra, Melilotus alba, Populus balsaifera, Lotus corniculatus
RT 1,506         100 1,506          Lotus corniculatus, melilotus alba
RU 889            90 800             Lotus corniculatus, Alnus rubra
RV 6,111         80 4,889          Lotus corniculatus
RW 627            80 502             Deschampsia, Aster subspicatus, Distichlis spicata
RX 613            98 601             Alnus rubra
RY 589            95 560             Lotus corniculatus, Alnus rubra

Total (sq. ft.) 32,113       27,825        
Total (acres) 0.74           0.64            

For comparison:
Total Year 1 Vegetated Riparian Area:

(sq.ft.) 16,567        
(acres) 0.38            
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Table A-2.  Quadrat Locations Along Marsh and Riparian Transects at Mowitch.

Quadrat
Distance Along 

Transect (ft) Quadrat
Distance Along 

Transect (ft) Quadrat
Distance Along 

Transect (ft)
1 37 1 16 1 3
2 39 2 18 2 62
3 80 3 63 3 104
4 86 4 77 4 147
5 137 5 104 5 153
6 142 6 217 6 232
7 158 7 242 7 273
8 165 8 259 8 310
9 171 9 274 9 343
10 206 10 311 10 421
11 243 11 317 11 443
12 245 12 348 12 511
13 272 13 358 13 548
14 274 14 393 14 603
15 315 15 417 15 619
16 354 16 452 16 655
17 366 17 465 17 741
18 370 18 477 18 757
19 375 19 484 19 801
20 440 20 505 20 837
21 444 21 519 21 870
22 446 22 521 22 926
23 472 23 529 23 930
24 474
25 481
26 483
27 519
28 536
29 552
30 573
31 588
32 640
33 656
34 669
35 674
36 690
37 695
38 718
39 734
40 748
41 758
42 770
43 803
44 859
45 861
46 898

Marsh Transect 1-1 Marsh Transect 1-2 Riparian Transect 2
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Table A-3a.  Year 1 (2002) Marsh Development at Mowitch, Transect 1-1 - Cover

(%)

Quadrats 
Containin
g Species

Lower 
Bound

Upper 
Bound

Native
pickleweed Salicornia virginica 0.01 2.2% 1/46 0.5 n/a n/a n/a
Lyngby's sedge Carex lyngbyei 0.6 8.7% 4/46 7.0 0.8 0.0 2.2
orache, fat-hen saltbush Atriplex patula 4.1 47.8% 22/46 8.5 4.9 2.2 7.7
seaside arrow-grass Triglochin maritimum 1.9 6.5% 3/46 28.7 6.1 0.0 29.2
seaside plantain Plantago maritima 0.8 8.7% 4/46 9.0 1.5 0.0 6.0
seashore saltgrass Distichlis spicata 0.5 4.3% 2/46 10.5 n/a n/a n/a
spike-rush Eleocharis sp. 0.01 2.2% 1/46 0.5 n/a n/a n/a
tufted hairgrass Deschampsia cespitosa 0.1 4.3% 2/46 1.3 n/a n/a n/a

Canopy Cover, Native 7.9 15.8 10.5 3.2 17.8
Non-Native or Invasive
brass buttons Cotula coronopifolia 1.8 19.6% 9/46 9.3 1.9 0.0 4.2
colonial bentgrass Agrostis tenuis 0.1 2.2% 1/46 3.0 n/a n/a n/a
English plantain Plantago lanceolata 0.3 2.2% 1/46 15.0 n/a n/a n/a
fireweed Epilobium angustifolium 0.1 6.5% 3/46 1.2 0.1 0.0 0.2
hairy catsear Hypochaeris radicata 0.04 2.2% 1/46 2.0 n/a n/a n/a
white sweet-clover Melilotus alba 0.02 2.2% 1/46 1.0 n/a n/a n/a
unclassified-grass unknown 0.1 10.9% 5/46 0.9 0.1 0.0 0.2
unclassified-herb unknown 0.3 17.4% 8/46 1.5 0.3 0.1 0.4

Canopy Cover, NNI 2.7 7.8 2.7 0.4 5.0
TOTAL 10.6 23.5 13.7 5.0 22.3

Proportion of non-native or invasive plants (%): 25.6% 33.1% 19.7%

Common Name Scientific Name

Average 
Quadrat 
Canopy 

Cover (%)

Frequency

Average 
Where 

Found (%)

Unbiased 
Average 
Quadrat 
Canopy 

Cover (%)

90% Confidence 
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Table A-3b.  Year 2 (2003) Marsh Development at Mowitch, Transect 1-2 - Cover

(%)

Quadrats 
Containin
g Species

Lower 
Bound

Upper 
Bound

Native
pickleweed Salicornia virginica 0.0 4.3% 1/23 1.0 n/a n/a n/a
Lyngby's sedge Carex lyngbyei 0.0 4.3% 1/23 1.0 n/a n/a n/a
orache, fat-hen saltbush Atriplex patula 1.3 17.4% 4/23 7.4 1.9 0.0 6.2
seashore saltgrass Distichlis spicata 0.4 8.7% 2/23 5.0 n/a n/a n/a
seaside arrow-grass Triglochin maritimum 0.8 13.0% 3/23 6.0 0.8 0.0 1.7
seaside plantain Plantago maritima 0.3 13.0% 3/23 2.3 0.3 0.0 0.7
spike-rush Eleocharis sp. 11.3 47.8% 11/23 23.6 16.0 0.0 33.7

Canopy Cover, Native 14.2 23.3 20.3 0.9 39.6
Non-Native or Invasive
brass buttons Cotula coronopifolia 5.2 56.5% 13/23 9.2 5.5 0.0 11.4
saltmarsh sandspurry Spergularia marina 6.1 26.1% 6/23 23.3 6.7 0.4 13.0
unclassified-herb unclassified-herb 1.2 34.8% 8/23 3.6 1.1 0.0 2.3

Canopy Cover, NNI 12.5 56.5% 13/23 22.1 24.5 0.0 60.5
TOTAL 26.7 45.4 67.3 0.0 165.2

Proportion of non-native or invasive plants (%): 46.8% 48.7% 36.4%

Common Name Scientific Name

Average 
Quadrat 
Canopy 

Cover (%)

Frequency
Average 
Where 

Found (%)

Unbiased 
Average 
Quadrat 
Canopy 

90% Confidence 
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Table A-4a.  Year 3 (2004) Marsh Development at Mowitch, Transect 1-1 - Collected Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

100 100 100 100 0 0 0 0 0 0 0 0 100 100 100 100 100 100 100 0 0 0 0 0 0 0 0 0 0 0 25 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0

fleshy jaumea Jaumea carnosa 4.5 34.3 60 35 75 25 10 1
Lyngby's sedge Carex lyngbyei 1.0 22.5 30 15
orache, fat-hen Atriplex patula 1.7 6.6 1 2 5 <0.5 1 <0.5 1 20 30 5 3 3 5 3
Pacific silverweed Potentilla pacifica 0.1 3.0 3
pickleweed Salicornia virginica 3.0 10.7 4 3 3 45 15 35 10 3 5 7 5 3 1
seashore saltgrass Distichlis spicata 2.9 26.6 35 85 2 1 10
seaside arrow-grass Triglochin maritimum 4.6 14.1 42 30 10 25 2 1 5 10 10 1 2 3 10 20 40 <0.5 <0.5
seaside plantain Plantago maritima 6.8 20.9 45 40 30 70 5 3 5 5 3 10 25 25 25 2 20
spike-rush Eleocharis sp. 8.7 17.4 45 30 1 2 5 1 <0.5 2 <0.5 5 65 85 20 1 1 5 1 35 3 2 1 1 <0.5 30 40 20 <0.5
tufted hairgrass Deschampsia cespitosa 2.0 15.0 10 25 5 20 10 20

brass buttons Cotula coronopifolia 9.8 12.5 15 1 5 2 2 35 40 35 45 35 30 20 1 3 10 15 5 25 2 10 7 25 5 5 1 10 10 5 1 20 3 10 3 5 1 2
saltmarsh sandspurry Spergularia marina 4.6 10.7 2 2 15 35 25 20 15 5 10 20 2 <0.5 2 1 25 3 3 20 3 3 2
unclassified-herb unclassified-herb 0.3 6.5 10 3

Table A-4b.  Year 3 (2004) Marsh Development at Mowitch, Transect 1-2 - Collected Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

100 100 0 100 100 100 100 100 100 0 0 0 0 0 0 100 100 0 100 100 100 100 0

Lyngby's sedge Carex lyngbyei 0.9 20.0 20
orache, fat-hen Atriplex patula 0.9 20.0 20
pickleweed Salicornia virginica 0.3 4.0 5 3
seashore saltgrass Distichlis spicata 3.5 40.0 60 20
seaside arrow-grass Triglochin maritimum 5.6 11.7 3 20 25 1 1 2 3 1 70 2 1
seaside plantain Plantago maritima 0.3 3.5 2 5
spike-rush Eleocharis sp. 22.0 33.7 50 70 40 95 50 5 20 50 70 1 3 1 15 15 20

brass buttons Cotula coronopifolia 11.8 17.0 15 7 20 <0.5 15 25 30 20 25 <0.5 25 20 25 15 25 3 1 1
saltmarsh sandspurry Spergularia marina 4.9 10.2 25 15 3 10 15 2 20 10 2 7 <0.5 3

Corresponding quadrat in year of origin (Year 1 - 2002)

Percent of quadrat situated within herbivory exclusion device

Quadrats, Transect 1-2

Native

Scientific Name
Average 
% Cover

Average % 
Where FoundCommon Name

Corresponding quadrat in year of origin (Year 2 - 2003)

Non-Native or Invasive1

Quadrats, Transect 1-1

Percent of quadrat situated within herbivory exclusion device

Native

Non-Native or Invasive1

Common Name Scientific Name
Average 
% Cover

Average % 
Where Found



RIDOLFI Inc.
Adolfson Associates, Inc.

Year 3 (2004) Monitoring Report
for Commencement Bay Habitat Restoration Sites

January 2005  A-15

Table A-5a.  Year 3 (2004) Marsh Development at Mowitch, Transect 1-1 - Cover

(%)

Quadrats 
Containing 

Species
Lower 
Bound

Upper 
Bound

Native
fleshy jaumea Jaumea carnosa 4.5 13.0% 6/46 34.3 8.6 0.0 23.2
Lyngby's sedge Carex lyngbyei 1.0 4.3% 2/46 22.5 n/a n/a n/a
orache, fat-hen saltbush Atriplex patula 1.7 30.4% 14/46 5.7 1.7 0.4 3.1
Pacific silverweed Potentilla pacifica 0.1 2.2% 1/46 3.0 n/a n/a n/a
pickleweed Salicornia virginica 3.0 28.3% 13/46 10.7 3.0 0.9 5.1
seashore saltgrass Distichlis spicata 2.9 10.9% 5/46 26.6 5.6 0.0 18.7
seaside arrow-grass Triglochin maritimum 4.6 37.0% 17/46 12.5 6.3 0.6 12.0
seaside plantain Plantago maritima 6.8 32.6% 15/46 20.9 7.8 2.3 13.3
spike-rush Eleocharis sp. 8.8 58.7% 27/46 14.9 10.8 1.3 20.2
tufted hairgrass Deschampsia cespitosa 2.0 13.0% 6/46 15.0 2.1 0.5 3.6

Canopy Cover, Native 35.3 38.7 74.0 12.8 135.2
Non-Native or Invasive
brass buttons Cotula coronopifolia 9.8 78.3% 36/46 12.5 11.0 6.1 15.9
saltmarsh sandspurry Spergularia marina 4.6 45.7% 21/46 10.2 5.3 2.0 8.7
unclassified-herb unclassified-herb 0.3 4.3% 2/46 6.5 n/a n/a n/a

Canopy Cover, NNI 14.7 16.9 16.8 9.2 24.4
TOTAL 50.0 55.6 72.3 40.0 104.5

Proportion of non-native or invasive plants (%): 29.4% 30.4% 23.2%

Average 
Quadrat 
Canopy 

Cover (%)

Frequency Unbiased 
Average 
Quadrat 
Canopy 

Cover (%)

90% Confidence Interval

Average 
Where 

Found (%)Common Name Scientific Name
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Table A-5b.  Year 3 (2004) Marsh Development at Mowitch, Transect 1-2 - Cover

(%)

Quadrats 
Containing 

Species
Lower 
Bound

Upper 
Bound

Native
Lyngby's sedge Carex lyngbyei 0.9 4.3% 1/23 20.0 n/a n/a n/a
orache, fat-hen saltbush Atriplex patula 0.9 4.3% 1/23 20.0 n/a n/a n/a
pickleweed Salicornia virginica 0.3 8.7% 2/23 4.0 n/a n/a n/a
seashore saltgrass Distichlis spicata 3.5 8.7% 2/23 40.0 n/a n/a n/a
seaside arrow-grass Triglochin maritimum 5.6 47.8% 11/23 11.7 5.4 0.0 11.6
seaside plantain Plantago maritima 0.3 8.7% 2/23 3.5 n/a n/a n/a
spike-rush Eleocharis sp. 22.0 65.2% 15/23 33.7 34.8 0.7 68.9

Canopy Cover, Native 33.4 35.0 49.9 3.6 96.1
Non-Native or Invasive
brass buttons Cotula coronopifolia 11.9 78.3% 18/23 15.2 19.4 2.8 36.0
saltmarsh sandspurry Spergularia marina 4.9 52.2% 12/23 9.4 6.0 1.2 10.9

Canopy Cover, NNI 16.8 20.3 23.9 8.2 39.6
TOTAL 50.2 55.2 87.9 11.7 164.1

Proportion of non-native or invasive plants (%): 33.4% 36.7% 27.2%

Common Name Scientific Name

90% Confidence Interval
Average 
Quadrat 
Canopy 

Cover (%)

Frequency

Average 
Where 

Found (%)

Unbiased 
Average 
Quadrat 
Canopy 

Cover (%)
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Speciesb

Percent of 
Quadrats 

with 
Decreased 

Cover

Percent of 
Quadrats 
with No 
Change

Percent of 
Quadrats 

with 
Increased 

Cover
 Statistical 

Resulta

Mowitch Marsh Transect 1-1
Atriplex patula 46% 46% 9% -
Carex lyngbyei 7% 89% 4%
Deschampsia cespitosa 4% 83% 13%
Distichlis spicata 2% 87% 11%
Eleocharis sp. 0% 41% 59% +
Plantago maritima 0% 67% 33% +
Salicornia virginica 0% 72% 28% +
Triglochin maritimum 2% 63% 35% +

15% 7% 78% +
NNI Cotula coronopifolia 7% 20% 74% +

11% 15% 74% +
13% 0% 87% +

Mowitch Marsh Transect 1-2
Atriplex patula 17% 83% 0%
Carex lyngbyei 4% 91% 4% No Testc

Distichlis spicata 0% 91% 9% No Test
Eleocharis sp. 9% 35% 57% +
Plantago maritima 9% 83% 9%
Salicornia virginica 0% 91% 9% No Test
Triglochin maritimum 9% 48% 43% +

Native Total 0% 13% 87% +
Cotula coronopifolia 17% 13% 70% +
Spergularia marina 26% 35% 39%

NNI Total 30% 9% 61%
9% 4% 87% +

a "+" indicates a significant increase (two-tailed sign test, alpha = 0.05);
  "-" indicates a significant decrease; other species are not significantly changed

b Displayed species are species observed in both years - NNI and Native totals include 
  species observed in either year.

c Species with less than three non-zero changes could not be statistically tested.

Native

NNI

Total (All Species)

Table A-6.  Year 3 (2004) Marsh Development at Mowitch - Change in Percent 
Cover, Year 1 to Year 3

Native

Total Native

Total NNI
Total (All Species)
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Table A-7a.  Year 3 (2004) Marsh Development at Mowitch - Carex  Stem Height Collected Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
Lyngby's sedge Carex lyngbyei 15, 

13, 
13, 
28, 

13.5
, 

24, 
28, 
19

19.5, 
10, 
12, 

13.5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Lyngby's sedge Carex lyngbyei 11, 

9, 
9, 
9

Notes:
Stem height in inches
Blank indicates no vegetation was observed in the quadrat
The measurements presented in this table represent the stem height of each plant sampled within the quadrat.

Table A-7b.  Year 3 (2004) Marsh Development at Mowitch - Carex  Shoot Density Collected Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
Lyngby's sedge Carex lyngbyei 79 16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Lyngby's sedge Carex lyngbyei 22

Notes:
Shoot density in shoots per quadrat.  Quadrats are 0.25 m2 in area.
Blank indicates no vegetation was observed in the quadrat
The measurements presented in this table represent the stem height of each plant sampled within the quadrat.

Common Name Scientific Name
Quadrats, Transect 1-2

Common Name Scientific Name

Quadrats, Transect 1-1

Common Name Scientific Name

Quadrats, Transect 1-1

Common Name Scientific Name
Quadrats, Transect 1-2
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Table A-8a.  Year 3 (2004) Marsh Development at Mowitch - Carex  Stem Height and Shoot Density Analysis

Squally Beach Mowitch Mowitch
Reference 1-1 1-2

3 46 23
3 2 1

14.4 16.5 9.5
6.2 n/a n/a

n/ab n/a
n/a n/a

47.7 47.5 22
30.6 n/a n/a

n/a n/a
n/a n/a

a t-test was performed on log-transformed data to approximate normality; p-value is the probability of obtaining the 

  observed result or a more extreme result, under the null hypothesis of no difference in population means.
b Species with less than three non-zero changes could not be statistically tested.

Table A-8b.  Year 3 (2004) Marsh Development at Mowitch - Comparison of Carex  Shoot Density, Years 1 - 3

Transect

Total 
Number of 
Quadrats

Total 
Quadrats with 

Decreased 
Shoot Density

Percent of 
Total 

Quadrats with 
No Change

Total 
Quadrats with 

Increased 
Shoot Density

Statistical 

Resultc

Mowitch 1-1d 46 7% 89% 4%
No significant 

change

Mowitch 1-2e 23 0% 96% 4% No Testb

b Species with less than three non-zero changes could not be statistically tested.
c "+" indicates a significant increase (two-tailed sign test, alpha = 0.05);

  "-" indicates a significant decrease; other species are not significantly changed
d Comparison between Year 1 (2002) and Year 3 (2004) data.
e Comparison between Year 2 (2003) and Year 3 (2004) data.

Shoot Density

Stem Height

Average of Non-Zero Cells
Standard Deviation
t-test p-valuea

Significantly Different from Reference?

Average of Non-Zero Cells
Standard Deviation
t-test p-valuea

Significantly Different from Reference?

Site
Transect

Total Number of Quadrats
Number of Quadrats with Carex
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Table A-9.  Year 1 (2002) Riparian Development at Mowitch, Transect 2 - Cover

(%)

Quadrats 
Containing 

Species
Lower 
Bound

Upper 
Bound

Native
Herbs and Forbes

bluegrass Poa sp. 0.0 9.5% 2/21 0.5 n/a n/a n/a
lupine Lupinus sp. 5.9 61.9% 13/21 9.5 3.7 0.3 7.1
purple-leaved willowherb Epilobium ciliatum 1.2 38.1% 8/21 3.1 0.6 0.2 0.9
speedwell Veronica sp. 0.3 14.3% 3/21 2.0 0.1 0.0 0.3
willowherb Epilobium sp. 1.9 71.4% 15/21 2.7 1.0 0.5 1.5

Shrubs
beaked hazelnut Corylus cornuta 0.6 9.5% 2/21 6.0 n/a n/a n/a
common snowberry Symphoricarpos albus 2.0 33.3% 7/21 5.9 0.9 0.3 1.5
dull Oregon-grape Mahonia nervosa 0.1 4.8% 1/21 3.0 n/a n/a n/a
oceanspray Holodiscus discolor 1.0 14.3% 3/21 7.3 0.5 0.0 1.0
red-flowering current Ribes sanguineum 0.2 4.8% 1/21 5.0 n/a n/a n/a
red-osier dogwood Cornus stolonifera 0.5 4.8% 1/21 10.0 n/a n/a n/a
rose Rosa sp. 4.5 47.6% 10/21 9.4 2.1 1.0 3.2
salal Gaultheria shallon 1.4 23.8% 5/21 6.0 0.7 0.2 1.2

Trees
bigleaf maple Acer macrophyllum 0.0 0.0% 0/21 n/a n/a n/a n/a
Douglas fir Pseudotsuga menziesii 1.2 9.5% 2/21 13.0 n/a n/a n/a
red alder Alnus rubra 0.9 14.3% 3/21 6.0 0.4 0.0 0.9
western hemlock Tsuga heterophylla 0.7 9.5% 2/21 7.5 n/a n/a n/a
Non-Native or Invasive

Herbs and Forbes
bentgrass Agrostis sp. 0.0 0.0% 0/21 n/a n/a n/a n/a
birds-foot trefoil Lotus corniculatus 5.0 85.7% 18/21 5.9 2.4 1.1 3.7
black medick Medicago lupulina 0.4 52.4% 11/21 0.8 0.2 0.1 0.3
brome Bromus sp. 0.2 23.8% 5/21 0.7 0.1 0.0 0.1
bull thistle Cirsium vulgare 0.2 9.5% 2/21 2.0 n/a n/a n/a
Canada thistle Cirsium arvense 0.3 14.3% 3/21 2.0 0.2 0.0 0.5
cheatgrass Bromus tectorum 0.0 0.0% 0/21 n/a n/a n/a n/a
colonial bentgrass Agrostis tenuis 0.1 4.8% 1/21 2.0 n/a n/a n/a
common dandelion Taraxacum officinale 0.0 9.5% 2/21 0.5 n/a n/a n/a
common plantain Plantago major 0.2 9.5% 2/21 1.8 n/a n/a n/a
common stork's-bill Erodium cicutarium 0.0 0.0% 0/21 n/a n/a n/a n/a
common velvet-grass Holcus lanatus 0.5 47.6% 10/21 1.0 0.2 0.1 0.3
creeping buttercup Ranunculus repens 0.1 19.0% 4/21 0.6 0.1 0.0 0.1
curly dock Rumex crispus 0.1 4.8% 1/21 2.0 n/a n/a n/a
English plantain Plantago lanceolata 1.0 47.6% 10/21 2.0 0.4 0.2 0.7
hairy catsear Hypochaeris radicata 0.3 42.9% 9/21 0.6 0.1 0.1 0.2
knotweed Polygonum sp. 0.1 9.5% 2/21 0.8 n/a n/a n/a
oxeye daisy Chrysanthemum leucanthemum 0.0 0.0% 0/21 n/a n/a n/a n/a
perennial ryegrass Lolium perenne 10.8 100.0% 21/21 10.8 5.3 3.3 7.2
pineapple weed Matricaria discoidea 0.0 9.5% 2/21 0.5 n/a n/a n/a
quackgrass Agropyron repens 0.0 0.0% 0/21 n/a n/a n/a n/a
rabbitfoot clover Trifolium arvense 0.0 4.8% 1/21 1.0 n/a n/a n/a
red clover Trifolium pratense 0.2 23.8% 5/21 1.0 0.1 0.0 0.2
redtop Agrostis alba 0.4 9.5% 2/21 4.0 n/a n/a n/a
Siberian bitter-cress Cardamine oligosperma 0.0 4.8% 1/21 1.0 n/a n/a n/a
thistle Cirsium sp. 0.8 38.1% 8/21 2.0 0.4 0.1 0.6
toad rush Juncus bufonius 0.0 4.8% 1/21 1.0 n/a n/a n/a
unclassified-composite unclassified-composite 0.2 19.0% 4/21 1.3 0.1 0.0 0.2
unclassified-grass unclassified-grass 0.1 9.5% 2/21 1.5 n/a n/a n/a
unclassified-herb unclassified-herb 0.5 61.9% 13/21 0.9 0.2 0.1 0.4
western dock Rumex occidentalis 0.0 0.0% 0/21 n/a n/a n/a n/a
white clover Trifolium repens 0.1 19.0% 4/21 0.6 0.1 0.0 0.1
white sweet-clover Melilotus alba 3.1 100.0% 21/21 3.1 1.5 1.0 1.9
yarrow Achillea millefolium 1.0 100.0% 21/21 1.0 0.5 0.3 0.6
yellow parentucellia Parentucellia viscosa 0.0 4.8% 1/21 0.5 n/a n/a n/a

Shrubs
Himalayan blackberry Rubus discolor 0.0 4.8% 1/21 0.5 n/a n/a n/a
Scot's broom Cytisus scoparius 0.1 9.5% 2/21 1.0 n/a n/a n/a
unknown unknown 0.0 0.0% 0/21 n/a n/a n/a n/a

Total Herbs 16.9 11.6 22.2
Total Shrubs 5.0 3.3 6.7

Total Trees 1.5 0.1 2.9
Total NNI 12.5 8.6 16.5

Total Native 10.7 7.5 13.8

Average 
Where 

Found (%)

Unbiased 
Average 
Quadrat 
Canopy 

90% Confidence 

Common Name Scientific Name

Average 
Quadrat 
Canopy 

Cover (%)

Frequency
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Table A-10.  Year 3 (2004) Riparian Development at Mowitch, Transect 2 - Collected Data

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
n/a n/a 1 3 4 8 10 11 14 16 19 21 25 28 29 31 35 36 39 42 43 44 45

Emergents
bulrush Scirpus sp. 0.0 1.0 1

Herbs and Forbes
aster Aster sp. 0.2 4.0 5 3
Douglas aster Aster subspicatus 0.7 10.7 15 15 2
sicklekeel lupine Lupinus albicaulis 2.3 8.8 10 10 5 5 20 10 30 5 1 5 0 5
western pearly everlasting Anaphalis margaritacea 0.0 1.0 1
yarrow Achillea millefolium 14.2 38.3 1 40 50 10 10 40 55 80 90 40 60 50 30 25 30 15 25

Shrubs
beaked hazelnut Corylus cornuta 0.7 15.0 5 25
cluster rose Rosa pisocarpa 3.2 24.2 10 30 15 5 40 45
common snowberry Symphoricarpos albus 0.1 1.7 1 1 3
currant Ribes sp. 0.7 15.0 20 10
nootka rose Rosa nutkana 0.4 10.0 5 15
red-osier dogwood Cornus stolonifera 1.4 32.5 25 40
rose Rosa sp. 0.8 9.5 5 20 3 10
twinberry honeysuckle Lonicera involucrata 0.0 1.0 1
vine maple Acer circinatum 0.0 2.0 2

Trees
black cottonwood Populus balsamifera 0.2 10.0 10
Douglas fir Pseudotsuga menziesii 0.4 6.0 5 10 3
Oregon ash Fraxinus latifolia 0.6 5.8 10 5 8 1 5
red alder Alnus rubra 5.4 22.5 15 10 3 40 15 10 30 10 45 35 35
Sitka spruce Picea sitchensis 0.1 3.0 3
western red cedar Thuja plicata 1.5 35.0 25 45
willow Salix sp. 3.2 16.4 3 1 1 45 3 25 10 15 45

Herbs and Forbes
white sweet-clover Melilotus alba 10.0 28.7 12 50 60 60 45 45 40 55 15 10 15 15 25 10 2 1
non-natives/invasives 32.4 64.8 60 95 40 50 20 50 35 60 85 30 55 95 90 50 75 85 80 85 100 85 45 65 55

Shrubs
Himalayan blackberry Rubus discolor 2.0 7.0 5 5 5 5 3 10 20 15 10 2 5 3 3

Quadrats, Transect 2

Non-Native or Invasive (NNI)

Native

Common Name Scientific Name
Average 
% Cover

Average % 
Where 
Found

Corresponding quadrat in year of origin (Year 1 - 2002)
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Table A-11.  Year 3 (2004) Riparian Development at Mowitch, Transect 2 - Cover

(%)

Quadrats 
Containing 

Species
Lower 
Bound

Upper 
Bound

Native
Emergents

bulrush Scirpus sp. 0.04 4.3% 1/23 1.0 n/a n/a n/a
Herbs and Forbes

aster Aster sp. 0.3 8.7% 2/23 4.0 n/a n/a n/a
Douglas aster Aster subspicatus 1.4 13.0% 3/23 10.7 2.0 0.0 5.3
sicklekeel lupine Lupinus albicaulis 4.6 52.2% 12/23 8.9 5.6 1.3 9.9
western pearly everlasting Anaphalis margaritacea 0.0 4.3% 1/23 1.0 n/a n/a n/a
yarrow Achillea millefolium 28.3 73.9% 17/23 38.3 36.1 15.4 56.8

Shrubs
beaked hazelnut Corylus cornuta 1.3 8.7% 2/23 15.0 n/a n/a n/a
cluster rose Rosa pisocarpa 6.3 26.1% 6/23 24.2 7.0 0.7 13.4
common snowberry Symphoricarpos albus 0.2 13.0% 3/23 1.7 0.2 0.0 0.5
currant Ribes sp. 1.3 8.7% 2/23 15.0 n/a n/a n/a
nootka rose Rosa nutkana 0.9 8.7% 2/23 10.0 n/a n/a n/a
red-osier dogwood Cornus stolonifera 2.8 8.7% 2/23 32.5 n/a n/a n/a
rose Rosa sp. 1.7 17.4% 4/23 9.5 1.8 0.0 3.8
twinberry honeysuckle Lonicera involucrata 0.0 4.3% 1/23 1.0 n/a n/a n/a
vine maple Acer circinatum 0.1 4.3% 1/23 2.0 n/a n/a n/a

Trees
black cottonwood Populus balsamifera 0.4 4.3% 1/23 10.0 n/a n/a n/a
Douglas fir Pseudotsuga menziesii 0.8 13.0% 3/23 6.0 0.8 0.0 1.7
Oregon ash Fraxinus latifolia 1.3 21.7% 5/23 5.8 1.5 0.0 3.0
red alder Alnus rubra 10.8 47.8% 11/23 22.5 11.8 4.7 18.8
Sitka spruce Picea sitchensis 0.1 4.3% 1/23 3.0 n/a n/a n/a
western red cedar Thuja plicata 3.0 8.7% 2/23 35.0 n/a n/a n/a
willow Salix sp. 6.4 39.1% 9/23 16.4 9.1 0.0 20.8
Non-Native or Invasive

Herbs and Forbes
white sweet-clover Melilotus alba 20.0 69.6% 16/23 28.7 26.3 8.1 44.5
unknown unknown 64.8 100.0% 23/23 64.8 65.6 55.8 75.5

Shrubs
Himalayan blackberry Rubus discolor 4.0 56.5% 13/23 7.0 4.0 2.1 5.8

Total Herbs 120.4 104.5 136.3
Total Shrubs 20.5 10.7 30.3

Total Trees 26.1 11.7 40.5
Total NNI 89.4 79.8 99.0

Total Native 76.5 55.6 97.4

Average 
Where 

Found (%)

Unbiased 
Average 
Quadrat 
Canopy 

90% Confidence Interval

Common Name Scientific Name

Average 
Quadrat 
Canopy 

Cover (%)

Frequency
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Table A-12.  Year 3 (2004) Fish Monitoring Data at Mowitch

Surface Bottom Surface Bottom
04/09/04 H 11.49' 6:30 L -2.58' 13:30 8:15 AM Block Net 12.5 10.6 19.3 26.2 sunny
04/23/04 H 10.11' 6:12 L -0.07' 14:00 8:18 AM Block Net 12.2 10.3 22.3 27.6 cloudy-rain
05/07/04 H 11.57' 5:38 L -3.2 12:52 7:37 AM Block Net 12.7 11.2 16 27 hard rain
05/24/04 H 9.04' 7:34 L -0.5' 15:12 8:20 AM Block Net 14.8 11.6 16.1 27.3 sunny
06/07/04 H 9.98' 7:44 L -2.0' 15:04 9:30 AM Block Net 12.9 11.5 15.2 28.4 sunny
06/22/04 H 9.04' 7:25 L -0.7' 14:43 8:38 AM Block Net 17.7 13.5 22.7 27.8 partly cloudy
07/07/04 H 8.84' 9:02 L 0.5' 15:31 10:08 AM Block Net 15.5 14.5 22.3 25 partly cloudy
07/21/04 H 9.26' 7:28 L -0.1' 14:15 9:42 AM Block Net 16.2 15.8 3.9 25.4 sunny
08/04/04 H 9.88' 7:54 L 0.4' 14:19 8:48 AM Block Net 16.5 15.4 22.6 27.7 sunny
08/19/04 H 9.88' 7:32 L 1.2' 13:50 7:57 AM Block Net 18.1 17.4 24.1 26 partly cloudy
09/01/04 H 10.6' 7:00 L 1.0' 13:14 8:00 AM Block Net 16.9 16.3 23.2 25.7 raining

Temperature (degree Celcius) Salinity (ppt)
WeatherDate High Tide Low Tide Time Gear
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Table A-13.  Year 3 (2004) Total Fish Catch at Mowitch
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1 04/09/04 12:00 PM 0 1 1 2 0 3 2 20 1 2 8 36
1 04/23/04 12:15 PM 0 0 0 0 1 1 2
1 05/07/04 11:06 AM 0 2 2 1 1 0 4 52 340 1 704 1 23 1 2 1128
1 05/24/04 12:15 PM 0 0 0 0 215 539 1 3 690 1 1 1450
1 06/07/04 12:15 PM 1 1 2 2 10 12 0 14 100 180 2650 1 19 3 132 3099
1 06/22/04 12:30 PM 0 1 1 0 1 104 84 3 1 2980 1 6 1 3181
1 07/07/04 1:30 PM 0 0 0 0 22 98 5 1 1260 3 6 1395
1 07/21/04 12:24 PM 0 0 0 0 7 7 200 2 1 217
1 08/04/04 12:41 PM 0 1 1 0 1 6 15 1 200 29 252
1 08/19/04 10:18 AM 0 0 0 0 5 14 1 0 800 200 1 1021
1 09/01/04 12:20 PM 0 0 0 0 5 10 2 195 149 361

11 1 1 0 2 6 10 1 17 3 0 1 0 0 0 0 0 23 0 518 0 0 0 1308 0 2 0 13 0 6 0 2 9679 0 1 0 0 1 0 0 1 440 12 134 0 0 2 0 0 0 12142

Chinook Coho Steelhead

TOTAL
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Table A-14a.  Year 3 (2004) Invertebrate Presence at Mowitch - Fallout Samples
Sample Type
Order Family 1 2 3 4 5 6

Coleoptera (not identified) 1 1
Diptera Ephydridae 19 7 26

Rhagionidae 1 2 2 1 6
Tipulidae 1 3 1 5

Hemiptera Saldidae 1 1
Homoptera (not identified) 1 1
Trichoptera (not identified) 1 1
Unknown (not identified) 1 1
Grand Total 2 4 5 22 9 0 42

Table A-14b.  Year 3 (2004) Invertebrate Presence at Mowitch - Substrate Samples
Sample Type
Order Family 1 2 3 4 5 6
Amphipoda (not identified) 8 8 16
Grand Total 8 0 0 0 8 0 16

Sample No. Grand 
Total

Sample No. Grand 
Total
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Table A-15.  Year 3 (2004) Seasonal Bird Counts at Mowitch
Common Name Scientific Name Total Winter Spring Summer Fall

American coot Fulica americana 1 1
American crow Corvus brachyrhynchos 76 1 75
American goldfinch Carduelis tristis 19 3 16
American robin Turdus migratorius 5 4 1
American wigeon Anas americana 35 8 6 3 18
barn swallow Hirundo rustica 15 5 10
belted kingfisher Ceryle alcyon 9 8 1
Brewer's blackbird Euphagus cyanocephalus 1 1
bufflehead Bucephala albeola 1 1
bushtit Psaltriparus minimus 4 4
Canada goose Branta canadensis 113 2 31 80
cedar waxwing Bombycilla cedrorum 2 2
cliff swallow Petrochelidon pyrrhonota 18 15 3
common goldeneye Bucephala clangula 2 2
common yellowthroat Geothylpis trichas 2 2
cowbird Molothrus sp. 1 1
crow Corvus sp. 3 3
double-crested Phalacrocorax auritus 5 2 3
European starling Sturnus vulgaris 219 50 148 21
gadwall Anas strepera 12 12
glaucous-winged gull Larus glaucescens 31 1 5 7 18
great blue heron Ardea herodias 9 1 6 2
green-winged teal Anas crecca 6 6
hooded merganser Lophodytes cucullatus 1 1
house finch Carpodacus mexicanus 28 5 5 13 5
killdeer Charadrius vociferus 35 2 22 11
kingfisher Ceryle sp. 1 1
mallard Anas platyrhynchos 95 4 18 71 2
mallard cross 1 1
mourning dove Zenaida macroura 26 12 14
Oregon junco Junco hyemalis 1 1
pied-bill grebe Podilymbus podiceps 6 4 2
purple martin Progne subis 2 2
red-tailed hawk Buteo jamaicensis 2 1 1
savannah sparrow Passerculus sandwichensis 9 2 1 6
snipe Gallinago delicata or Lymnocryptes minimus 1 1
song sparrow Melospiza melodia 24 1 9 12 2
spotted sandpiper Actitis macularia 17 9 8
tree swallow Tachycineta bicolor 8 8
violet-green swallow Tachycineta thalassina 6 3 3
western sandpiper Calidris mauri 6 6
white-crowned sparrow Zonotrichia leucophrys 5 5

TOTAL 863 28 240 446 149

Notes:
Blank indicates no bird was observed.

Winter = December to February Summer = June to August
Spring = March to May Fall = September to November
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Table A-16.  Year 3 (2004) Bird Use at Mowitch
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Comments
1/30/2004 American crow Corvus brachyrhynchos U 1 H x x

American wigeon Anas americana F 8 H x x
Canada goose Branta canadensis U 2 H x x loafing
common goldeneye Bucephala clangula U 2 H x x male & female
glaucous-winged gull Larus glaucescens U 1 H x x
house finch Carpodacus mexicanus U 2 H x x x
house finch Carpodacus mexicanus U 3 H x x foraging
killdeer Charadrius vociferus U 2 H x x
mallard Anas platyrhynchos U 4 H x x male & female
savannah sparrow Passerculus sandwichensis U 2 H x x
song sparrow Melospiza melodia U 1 H x x foraging

3/25/2004 American wigeon Anas americana F 3 H x x
American wigeon Anas americana M 3 H x x
bufflehead Bucephala albeola F 1 H x x
Canada goose Branta canadensis U 5 H x x x x 1 on nest in riparian
double-crested cormorant Phalacrocorax auritus U 1 H x x
glaucous-winged gull Larus glaucescens U 1 H x
killdeer Charadrius vociferus U 2 H x x x x riparian nest w/ 4 eggs; broken-wing behavior
mallard Anas platyrhynchos M 1 H x x large dark male, half-mallard cross, paired w/ mallard 
mallard Anas platyrhynchos M 1 H x x
mallard Anas platyrhynchos F 2 H x x
mourning dove Zenaida macroura U 1 H x x x
red-tailed hawk Buteo jamaicensis U 1 H x x 2 flyovers; pearched east of site
song sparrow Melospiza melodia U 2 H x x
spotted sandpiper Actitis macularia U 1 H x x

4/13/2004 Canada goose Branta canadensis U 11 H x x x x x 1 pr w/ goslings, 2 fem on nests @ far end of site near water
Canada goose Branta canadensis U 4 H x 4 chicks w/ pair in the water
double-crested cormorant Phalacrocorax auritus U 1 H x x
European starling Sturnus vulgaris U 4 H x x x x
gadwall Anas strepera M 4 H x x x x
gadwall Anas strepera F 4 H x x x x
glaucous-winged gull Larus glaucescens U 2 H x x x x
green-winged teal Anas crecca M 3 H x x x
green-winged teal Anas crecca F 3 H x x
house finch Carpodacus mexicanus M 1 H x x x
house finch Carpodacus mexicanus U 1 H x x
killdeer Charadrius vociferus U 6 H x x x x calling lots - all appear to be paired
mallard Anas platyrhynchos U 1 H x x "domestic mall" = mallard cross?
mallard Anas platyrhynchos M 1 H x loafing
mallard Anas platyrhynchos F 1 H x loafing
mourning dove Zenaida macroura U 4 H x x x x flying & landing continuous
savannah sparrow Passerculus sandwichensis U 1 H x x x x
song sparrow Melospiza melodia U 1 H x
spotted sandpiper Actitis macularia U 1 H x x foraging
white-crowned sparrow Zonotrichia leucophrys M 2 H x x x x singing repeatedly - nesting behavior

4/29/2004 American goldfinch Carduelis tristis U 1 M x x x
American robin Turdus migratorius U 2 M x x male & female; carrying food to S. side of waterway
barn swallow Hirundo rustica U 2 M x x
Canada goose Branta canadensis U 2 M x x
cliff swallow Petrochelidon pyrrhonota U 2 M x x
European starling Sturnus vulgaris U 6 M x x x
gadwall Anas strepera U 4 M x x
killdeer Charadrius vociferus U 4 M x x x x territorial scoulding
mallard Anas platyrhynchos M 3 M x
mallard Anas platyrhynchos F 2 M x
mallard Anas platyrhynchos U 1 M x cross-bred; paired w/ male mallard
mourning dove Zenaida macroura U 6 M x x 2 flush repeatedly from mid-raparian
song sparrow Melospiza melodia U 2 M x x x
spotted sandpiper Actitis macularia U 1 M x x x
violet-green swallow Tachycineta thalassina U 1 M x x
western sandpiper Calidris mauri U 6 M x x x x
white-crowned sparrow Zonotrichia leucophrys M 2 M x x x 2 males singing

5/21/2004 American goldfinch Carduelis tristis M 2 M x x x
American robin Turdus migratorius U 2 M x x male & female; 1 singing
barn swallow Hirundo rustica U 2 M x x foraging
Canada goose Branta canadensis U 9 M x x 2 w/ 2 goslings; 5 others
cliff swallow Petrochelidon pyrrhonota U 10 M x x x collecting feathers; foraging
European starling Sturnus vulgaris U 30 M x x x x foraging; lots of young birds
great blue heron Ardea herodias M 1 M x x foraging
house finch Carpodacus mexicanus U 3 M x x foraging
killdeer Charadrius vociferus U 6 M x x x x
mallard Anas platyrhynchos M 4 M x x loafing
mallard Anas platyrhynchos U 1 M x x mallard cross; loafing
mourning dove Zenaida macroura U 1 M x x flushed twice from riparian; nest? - could not find it
song sparrow Melospiza melodia U 2 M x x x 1 singing
spotted sandpiper Actitis macularia U 2 M x x x
tree swallow Tachycineta bicolor U 2 M x x x foraging
violet-green swallow Tachycineta thalassina U 2 M x x x 2-3; foraging
white-crowned sparrow Zonotrichia leucophrys M 1 M x x x 1 singing

5/26/2004 barn swallow Hirundo rustica U 1 M x x
cliff swallow Petrochelidon pyrrhonota U 3 M x x
European starling Sturnus vulgaris U 10 M x x x Approximate number
glaucous-winged gull Larus glaucescens U 2 M x x
killdeer Charadrius vociferus U 4 M x x x x
song sparrow Melospiza melodia U 2 M x x x
spotted sandpiper Actitis macularia U 4 M x x x x 1 pair displayed broken wing behavior.  Both males and 

females seen.
tree swallow Tachycineta bicolor U 6 M x x

6/28/2004 American goldfinch Carduelis tristis M 2 L x x x
belted kingfisher Ceryle alcyon M 1 L x x x
belted kingfisher Ceryle alcyon F 1 L x x x belted kingfishers appear to be pair, juvenile & parent
Canada goose Branta canadensis U 38 L x x x
European starling Sturnus vulgaris U 7 L x x x
great blue heron Ardea herodias U 1 L x x x
house finch Carpodacus mexicanus M 1 L x x
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Table A-16.  Year 3 (2004) Bird Use at Mowitch
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killdeer Charadrius vociferus U 3 L x x x
mallard Anas platyrhynchos U 15 L x x x male & female
mourning dove Zenaida macroura U 2 L x x flushed from ground - nesting?
purple martin Progne subis U 2 L x x foraging, perching on geese w.res [?] 2 juvs.
savannah sparrow Passerculus sandwichensis U 3 L x x 2 juvs, 1 adult
song sparrow Melospiza melodia U 1 L x x
spotted sandpiper Actitis macularia U 2 L x x x
violet-green swallow Tachycineta thalassina U 2 L x x

6/29/2004 American goldfinch Carduelis tristis U 8 L x x x x x
American robin Turdus migratorius M 1 L x x on fence
American wigeon Anas americana U 3 L x x
belted kingfisher Ceryle alcyon U 2 L x chase
Brewer's blackbird Euphagus cyanocephalus U 1 L x x
bushtit Psaltriparus minimus U 4 L x x foraging
Canada goose Branta canadensis U 15 L x x x x
cliff swallow Petrochelidon pyrrhonota U 3 L x x x
common yellowthroat Geothylpis trichas U 2 L x immature
cowbird Molothrus sp. M 1 L x x
European starling Sturnus vulgaris U 8 L x x x
glaucous-winged gull Larus glaucescens U 1 L x x
great blue heron Ardea herodias U 1 L x x
killdeer Charadrius vociferus U 3 L
mallard Anas platyrhynchos F 8 L x x female w/ 4 ducklings
mourning dove Zenaida macroura U 4 L x x x x
Oregon junco Junco hyemalis M 1 L x x
savannah sparrow Passerculus sandwichensis U 1 L x x
song sparrow Melospiza melodia M 2 L x x singing
spotted sandpiper Actitis macularia U 4 L
violet-green swallow Tachycineta thalassina M 1 L x x preening on fence (white surrounding eye)

8/27/2004 American goldfinch Carduelis tristis U 4 L x x x
barn swallow Hirundo rustica U 10 L x x foraging (saw all 10 together on the adj. parking lot!)
belted kingfisher Ceryle alcyon U 2 L x x x x
European starling Sturnus vulgaris U 120 L x x x x flocking; foraging
glaucous-winged gull Larus glaucescens U 1 L x
great blue heron Ardea herodias U 2 L x x x loafing
house finch Carpodacus mexicanus U 6 L x x x x x
killdeer Charadrius vociferus U 4 L x x x 2 prs.
mallard Anas platyrhynchos U 2 L x x
mallard Anas platyrhynchos U 24 L x x x loafing, W end of site
mourning dove Zenaida macroura U 4 L x x
song sparrow Melospiza melodia U 3 L x x x

9/20/2004 American goldfinch Carduelis tristis U 2 H x
cedar waxwing Bombycilla cedrorum U 2 H x x x
European starling Sturnus vulgaris U 10 H x x x
glaucous-winged gull Larus glaucescens U 2 H x x
great blue heron Ardea herodias U 1 H x x in cedar across waterway
house finch Carpodacus mexicanus U 2 H x x x x
kingfisher Ceryle sp. M 1 H x x x perched in alder
mallard Anas platyrhynchos M 3 H x x x loafing
mallard Anas platyrhynchos F 3 H x x x loafing
mallard Anas platyrhynchos M 1 H x mallard-cross; loafing
mourning dove Zenaida macroura U 2 H x x
pied-bill grebe Podilymbus podiceps U 2 H x x foraging; preening
red-tailed hawk Buteo jamaicensis U 1 H x x pale juvenile - hunting
savannah sparrow Passerculus sandwichensis U 2 H x
song sparrow Melospiza melodia U 4 H x
spotted sandpiper Actitis macularia U 2 H x

9/30/2004 belted kingfisher Ceryle alcyon U 2 H x x x x male on piling
Canada goose Branta canadensis U 27 H x x x
crow Corvus sp. U 3 H x x x
double-crested cormorant Phalacrocorax auritus U 3 H x x x on logs loafing
European starling Sturnus vulgaris U 3 H x x x
glaucous-winged gull Larus glaucescens U 3 H x x x
great blue heron Ardea herodias U 1 H x x x
house finch Carpodacus mexicanus M 4 H x x x x
killdeer Charadrius vociferus U 1 H x x x
mallard Anas platyrhynchos M 1 H x x mallard-cross
mallard Anas platyrhynchos F 8 H x x 2 flyover
mallard Anas platyrhynchos M 6 H x x 1 flyover
mourning dove Zenaida macroura U 2 H x
pied-bill grebe Podilymbus podiceps U 2 H x x foraging
snipe Gallinago delicata or Lymnocryptes 

minimus
U 1 H x x

song sparrow Melospiza melodia U 2 H x x x
11/12/2004 American coot Fulica americana U 1 H x x

American crow Corvus brachyrhynchos U 75 H x Flying to roost
American wigeon Anas americana U 18 H x x Loafing, some foraging at shoreline
belted kingfisher Ceryle alcyon M 1 H x x
European starling Sturnus vulgaris U 21 H x x Loafing
glaucous-winged gull Larus glaucescens U 18 H x x x 9 on pilings, 2 on open water
great blue heron Ardea herodias U 2 H x x Loafing
hooded merganser Lophodytes cucullatus M 1 H x x
house finch Carpodacus mexicanus U 2 H x At least 2
house finch Carpodacus mexicanus U 3 H x x x
mallard Anas platyrhynchos F 1 H x x
mallard Anas platyrhynchos M 1 H x x
mallard cross U 1 H x x
pied-bill grebe Podilymbus podiceps U 2 H x x
song sparrow Melospiza melodia U 2 H x x x x Foraging
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Table A-17a.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Squally Beach (East Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 639            100 639            Carex lyngbyei
MB 154            90 139            Carex lyngbyei, Grindelia integrifolia, Distichlis spicata
MC 62              60 37              Grindelia integrifolia, Salicornia virginica
MD 255            100 255            Carex lyngbyei, Distichlis spicata
ME 238            100 238            Scirpus americanus
MF 221            100 221            Distichlis spicata
MG 26              100 26              Distichlis spicata
MH 150            80 120            Grindelia integrifolia
MI 156            90 140            Grindelia integrifolia, Atriplex patula
MJ 69              80 55              Distichlis spicata, Atriplex patula
MK 96              80 77              Grindelia integrifolia, Salicornia virginica
ML 57              100 57              Distichlis spicata
MM 22              100 22              Atriplex patula, Lotus corniculatus
MN 99              90 89              Distichlis spicata, Plantago maritima, Salicornia virginica
MO 70              75 53              Distichlis spicata, Atriplex patula
MP 6                100 6                Grindelia integrifolia, Jaumea carnosa
MQ 176            90 158            Plantago maritima, Scirpus maritimus, Grindelia integrifolia, Salicornia virginica
MR 141            100 141            Carex lyngbyei, Distichlis spicata
MS 311            90 280            Carex lyngbyei
MT 16              100 16              Typha angustifolia
MU 206            100 206            Atriplex patula
MV 1                100 1                Scirpus maritimus, Salicornia virginica
MW 35              80 28              Scirpus maritimus
MX 214            95 203            Distichlis spicata, Salicornia virginica
MY 211            80 169            Salicornia virginica, Cotula coronopifolia
MZ 267            60 160            Salicornia virginica

Total (sq. ft.) 3,898         3,536         
Total (acres) 0.09 0.08



RIDOLFI Inc.
Adolfson Associates, Inc.

Year 3 (2004) Monitoring Report
for Commencement Bay Habitat Restoration Sites

January 2005  Page A-30

Table A-17b.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Squally Beach (Center and Fill-in Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 827            90 744            Distichlis spicata
MB 73              75 55              Salicornia virginica
MC 69              90 62              Jaumea carnosa, Atriplex patula
MD 12              80 10              Cotula coronopifolia
ME 111            75 83              Salicornia virginica
MF 131            50 66              Jaumea carnosa, Atriplex patula
MG 56              30 17              Eleocharis sp.
MH 37              30 11              Eleocharis sp.
MI 3                25 1                Eleocharis sp.
MJ 3                30 1                Eleocharis sp.
MK 101            25 25              Eleocharis sp.
ML 4                35 1                Eleocharis sp.
MM point 25 1                Eleocharis sp.
MN 72              25 18              Eleocharis sp.
MO 8                60 5                Eleocharis sp.
MP 26              60 16              Eleocharis sp.
MQ 47              95 45              Jaumea carnosa
MR 4                30 1                Eleocharis sp.
MS 137            98 134            Distichlis spicata, Salicornia virginica, Glaux maritima, Jaumea carnosa
MT 22              95 21              Grindelia integrifolia, Atriplex patula, Distichlis spicata
MU 25              95 24              Distichlis spicata, Jaumea carnosa, Atriplex patula
MV 46              75 35              Grindelia integrifolia, Atriplex patula
MW 186            25 47              Salicornia virginica, Jaumea carnosa, Atriplex patula
MX 582            70 407            Salicornia virginica, Jaumea carnosa, Grindelia integrifolia
MY 900            30 270            Salicornia virginica
MZ 77              100 77              Carex lyngbyei

Total (sq. ft.) 3,559         2,175         
Total (acres) 0.08           0.05           
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Table A-17c.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Squally Beach (South Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA 104            80 83              Jaumea carnosa, Atriplex patula, Eleocharis sp., Cotula coronopifolia
MB 1,213         100 1,213         Scirpus americanus, Scirpus acutus, Scirpus maritimus .
MC 128            98 125            Scirpus acutus, Scirpus sp., Atriplex patula
MD 46              80 37              Scirpus maritimus
ME 239            80 191            Atriplex patula, Distichlis spicata, Grindelia integrifolia
MF 22              65 14              Scirpus maritimus
MG 155            65 101            Atriplex patula, Distichlis spicata, Jaumea carnosa
MH 385            65 250            Atriplex patula, Grindelia integrifolia, Aster douglasii
MI 37              65 24              Atriplex patula, Salicornia virginica
MJ 163            80 130            Atriplex patula, Distichlis spicata, Grindelia integrifolia, Jaumea carnosa
MK 14              75 11              Atriplex patula, Grindelia integrifolia
ML 436            55 240            Atriplex patula, Cotula coronopifolia
MM 183            80 146            Scirpus americanus, Scirpus maritimus
MN 68              60 41              Distichlis spicata, Plantage maritima, Jaumea carnosa
MO 145            85 123            Distichlis spicata
MP 140            95 133            Carex lyngbyei, Jaumea carnosa
MQ 79              100 79              Distichlis spicata
MR 104            75 78              Jaumea carnosa
MS point 98 1                Atriplex patula
MT 16              60 10              Atriplex patula, Grindelia integrifolia
MU 2                30 1                Eleocharis sp.
MV 24              30 7                Eleocharis sp., Cotula coronopifolia
MW point 30 1                Eleocharis sp.
MX point 80 1                Eleocharis sp.
MY point 90 1                Eleocharis sp.
MZ point 90 1                Eleocharis sp.

Total (sq. ft.) 3,703         3,043         
Total (acres) 0.09           0.07           
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Table A-17d.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Squally Beach (Fill-in Marsh Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

MA point 90 1                Eleocharis sp.
MB point 80 1                Eleocharis sp.
MC point 80 1                Eleocharis sp.
MD point 100 1                Elymus sp.

Total (sq. ft.) -             4                
Total (acres) -             0.00           

Total Year 3 Vegetated Marsh Area:
(sq.ft.) 8,758         
(acres) 0.20           

For comparison:
Total Year 1 Vegetated Marsh Area:

(sq.ft.) 2,754         
(acres) 0.06           
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Table A-17e.  Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Squally Beach (Riparian Area)

Flag
Area

(sq. ft.)
Percent 
Cover

Vegetated 
Area

(sq. ft.) Dominant Species

RA 4,521         100 4,521         Alnus rubra, Juncus effusus, Lotus corniculatus, Rosa sp., Salix sp.
RB 3,505         100 3,505         Alnus rubra, Salix sp., Symphoricarpos albus, Rosa sp.
RC 4,031         98 3,950         Rubus discolor, Rosa sp., Lotus corniculatus, grasses
RD 3,806         100 3,806         Alnus rubra, Rosa sp., Rubus discolor, Equisetum telmateia
RE 101 100 101            Lotus corniculatus
RF 223 90 201            Lotus corniculatus, Dypsacus sylvestris, Circium vulgare
RG 25 90 23              Lotus corniculatus

Total (sq. ft.) 16,212       16,107       
Total (acres) 0.37           0.37           

For comparison:
Total Year 1 Vegetated Riparian Area:

(sq.ft.) 8,922         
(acres) 0                
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Quadrat
Distance Along 

Transect (ft) Quadrat
Distance Along 

Transect (ft) Quadrat
Distance Along 

Transect (ft) Quadrat
Distance Along 

Transect (ft) Quadrat
Distance Along 

Transect (ft)
1 29 1 3 1 3 1 20 1 37
2 31 2 86 2 7 2 50 2 72
3 50 3 111 3 9 3 80 3 86
4 79 4 116 4 17 4 134
5 87 5 135 5 53 5 209
6 94 6 137 6 68 6 230
7 109 7 142 7 75 7 272
8 128 8 166 8 94 8 317
9 130 9 173 9 96 9 353
10 135 10 177 10 103 10 365
11 144 11 259 11 108
12 151 12 315 12 115
13 159 13 317 13 120
14 166 14 344 14 132
15 170 15 361 15 153
16 199 16 192
17 236
18 238
19 252
20 265
21 267
22 308
23 310
24 326

Table A-18.  Quadrat Locations Along Marsh and Riparian Transects at Squally Beach.
Marsh Transect 1-1 Marsh Transect 1-2 Marsh Transect 1-3 Riparian Transect 2Marsh Transect C-1
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Table A-19a.  Year 1 (2002) Marsh Development at Squally Beach, Transect 1-1 - Cover

(%)

Quadrats 
Containin
g Species

Lower 
Bound

Upper 
Bound

Native
pickleweed Salicornia virginica 1.7 26.1% 6/23 6.4 2.0 0.0 4.3
fleshy jaumea Jaumea carnosa 9.2 30.4% 7/23 30.1 13.8 0.0 39.2
Lyngby's sedge Carex lyngbyei 0.4 4.3% 1/23 10.0 n/a n/a n/a
orache, fat-hen salt bush Atriplex patula 5.3 47.8% 11/23 11.2 4.6 1.8 7.4
seaside plantain Plantago maritima 0.2 8.7% 2/23 2.8 n/a n/a n/a
seashore saltgrass Distichlis spicata 2.1 21.7% 5/23 9.7 2.9 0.0 7.8

Canopy Cover, Native 19.0 33.5 19.1 4.5 33.7
Non-Native or Invasive
broadleaved pepperweed Lepidium latifolium 0.4 8.7% 2/23 5.0 n/a n/a n/a
bull thistle Cirsium vulgare 0.2 4.3% 1/23 5.0 n/a n/a n/a
white sweet-clover Melilotus alba 0.2 4.3% 1/23 5.0 n/a n/a n/a

Canopy Cover, NNI 0.9 10.0 n/a n/a n/a
TOTAL 19.8 43.5 19.0 6.2 31.9

Proportion of non-native or invasive plants (%): 4.4% 23.0% n/a

Common Name Scientific Name

Average 
Quadrat 
Canopy 

Cover (%)

Frequency
Average 
Where 

Found (%)

Unbiased 
Average 
Quadrat 
Canopy 

90% Confidence 
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Table A-19b.  Year 1 (2002) Marsh Development at Squally Beach, Transect 1-2 - Cover

(%)

Quadrats 
Containin
g Species

Lower 
Bound

Upper 
Bound

Native
American bulrush Scirpus americanus 7.7 20.0% 3/15 38.3 12.7 0.0 39.5
pickleweed Salicornia virginica 1.0 6.7% 1/15 15.0 n/a n/a n/a
creeping spike-rush Eleocharis palustris 0.3 6.7% 1/15 5.0 n/a n/a n/a
fleshy jaumea Jaumea carnosa 1.0 6.7% 1/15 15.0 n/a n/a n/a
Lyngby's sedge Carex lyngbyei 7.5 13.3% 2/15 56.5 n/a n/a n/a
orache, fat-hen salt bush Atriplex patula 12.8 80.0% 12/15 16.0 19.0 0.6 37.5
perennial ryegrass Lolium perenne 0.1 13.3% 2/15 0.5 n/a n/a n/a
red alder Alnus rubra 0.3 6.7% 1/15 5.0 n/a n/a n/a
Scouler's willow Salix scouleriana 2.0 6.7% 1/15 30.0 n/a n/a n/a
seashore saltgrass Distichlis spicata 0.8 13.3% 2/15 6.0 n/a n/a n/a
soft-stemmed bulrush Scirpus validus 1.3 13.3% 2/15 10.0 n/a n/a n/a
tufted hairgrass Deschampsia cespitosa 1.7 6.7% 1/15 25.0 n/a n/a n/a
unclassified-sedge unclassified-sedge 0.7 6.7% 1/15 10.0 n/a n/a n/a

Canopy Cover, Native 37.2 39.8 49.5 14.8 84.1
Non-Native or Invasive
birds-foot trefoil Lotus corniculatus 5.7 13.3% 2/15 42.5 n/a n/a n/a
creeping buttercup Ranunculus repens 0.7 6.7% 1/15 10.0 n/a n/a n/a
lambsquarters Chenopodium sp. 1.7 6.7% 1/15 25.0 n/a n/a n/a
white clover Trifolium repens 0.3 6.7% 1/15 5.0 n/a n/a n/a
white sweet-clover Melilotus alba 3.7 20.0% 3/15 18.5 14.2 0.0 77.0

Canopy Cover, NNI 12.0 45.1 17.5 0.0 47.2
TOTAL 49.2 52.7 68.8 16.6 121.0

Proportion of non-native or invasive plants (%): 24.5% 85.6% 25.5%
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Table A-19c.  Year 2 (2003) Marsh Development at Squally Beach, Transect 1-3 - Cover

(%)

Quadrats 
Containin
g Species

Lower 
Bound

Upper 
Bound

Native
pickleweed Salicornia virginica 1.4 18.8% 3/16 7.3 2.3 0.0 8.4
fleshy jaumea Jaumea carnosa 0.2 6.3% 1/16 3.0 n/a n/a n/a
orache, fat-hen saltbush Atriplex patula 6.3 18.8% 3/16 33.3 6.5 0.2 12.7
seashore saltgrass Distichlis spicata 0.9 6.3% 1/16 15.0 n/a n/a n/a
spike-rush Eleocharis sp. 0.3 12.5% 2/16 2.5 n/a n/a n/a

Canopy Cover, Native 9.1 24.2 16.1 0.0 42.1
Non-Native or Invasive
brass buttons Cotula coronopifolia 0.4 18.8% 3/16 2.0 0.4 0.0 0.8

Canopy Cover, NNI 0.4 2.0 0.4 0.0 0.8
TOTAL 9.4 18.9 15.7 0.0 40.3

Proportion of non-native or invasive plants (%): 4.0% 10.6% 2.5%

Average 
Where 

Found (%)

Unbiased 
Average 
Quadrat 
Canopy 

90% Confidence 
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